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Abstract— Water is a natural source which is renewable and 

easily available to everywhere. Nothing much is hard to find 

out. As now the sources we are using energy sources which 

are nonrenewable and will not last much more. So for that 

we introduce free energy source that‟s the Hydrogen. In 

which water is used as raw material. Present techno 

economical scenario marked by increase the demand in 

every sector in the world, the demand of fuel is always goes 

on increasing day by day, so available resources of an 

energy are going to be vanished with short time, so use of 

alternative source is needed to service. So we are using the 

Hydrogen Gas with small amount of Petrol. The use of 

hydrogen as fuel is an economical as well as eco-friendly 

which reduce consumption of regular fuel as well as does 

not produce air pollution. 
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I. INTRODUCTION 

This paper describes about the use of hydrogen as a fuel 

source for IC engines. Today, virtually all commercial 

trucks are powered by diesel fuel, while private cars are 

fueled by gasoline. While these petroleum-based fossil fuels 

have served society well for many years, their supply is 

limited, and their use creates pollution that contributes to 

poor air quality in many areas. Supported by our National 

Energy Policy, a new generation of technologies is currently 

being developed that allow the use of hydrogen as a fuel to 

power cars and trucks. In the future, hydrogen may be used 

in one of three ways to power vehicles. 

1) To produce electricity in a fuel cell. 

2) As a replacement for gasoline or diesel fuel in an in  

ternal combustion engine. 

3) As a supplement to gasoline or diesel fuel used in 

an internal combustion engine. 

 Hydrogen-fueled vehicles offer the promise of 

significantly decrease the amount of pollutants expelled into 

the environment. Furthermore, hydrogen can be generated 

from any of a number of diverse energy sources, including 

hydrocarbon, nuclear, solar and wind, thereby helping 

address energy    security as well as environmental concerns. 

While very promising from both perspectives, the 

technology needed to store hydrogen fuel onboard and 

deliver it to the propulsion system is different from what 

consumers, mechanics, fire safety personnel, the public, and 

even engineers understand. As the number of hydrogen 

vehicles increases, the likelihood of hazardous events will 

also increase. Although hydrogen vehicles present new 

challenges, government, industry, and the public expect that 

they will not be more dangerous to own and operate than 

conventional gasoline- or diesel-fueled vehicles. 

 It is an ideal fuel and eco-friendly and pure form of 

the fuel. It contains of Hydrogen which is pure fuel. After 

burning it produces water is as by product which is eco-

friendly. It doesn‟t produce any kind of pollutant and the by-

product of this device is water. 

II. VARIOUS MATERIALS REQUIRED TO PREPARE HHO CELL 

1) Water 

2) Stainless steel plates 

3) Rubber gas-kits 

4) Acrylic 

5) Catalyst 

6) Flow mechanism 

7) Energy source 

8) Bubbler 

9) Switch 

10) Connecting wires 

A. Principle of Electrolysis: 

An electrical power source is connected to the two 

electrodes materials which are placed in the water. 

Hydrogen appears at the cathode and oxygen will appear at 

the anode material. reduction at cathode and oxidation at 

anode occurs According to ideal faraday efficiency, the total 

amount of hydrogen generated is twice the number of moles 

of oxygen and both are proportional to the total electrical 

charge conducted by the electrodes solution. 

B. Chemical Reaction: 

In pure water at the negatively charged cathode, 

a reduction reaction takes place, with electrons (e−) from the 

cathode being given to hydrogen cations to form hydrogen 

gas 

Reduction at cathode: 2 H+ (aq) + 2e− → H2 (g) 

 At the positively charged anode, 

an oxidation reaction occurs, generating oxygen gas and 

giving electrons to the anode to complete the circuit: 

 Oxidation at anode: 2 H2O (l) → O2 (g) + 4 H+ 

(aq) + 4e− 

 The same half reactions is balanced with base as 

listed below. Not all half reactions must be balanced with 

acid or base. Many do, like the oxidation or reduction of 

water listed here. To add half reactions they must both be 

balanced with acid or base. 

Cathode (reduction):  4H2O (l) + 4e− → 2H2 (g) + 4OH− 

(aq) 

Anode (oxidation):     4OH− (aq) → O2(g) + 2 H2O(l) + 4 

e− 

Combining half reaction pair yields the same overall 

decomposition of water into oxygen and hydrogen: 

Overall reaction:                    2H2O (l) → 2H2 (g) + O2 (g) 

 The number of hydrogen molecules produced is 

thus twice the number of oxygen molecules. Assuming 

equal temperature and pressure for both gases, the liberated 

hydrogen gas has therefore twice the volume of the 

produced oxygen gas. The number of electrons pushed 

through the water is twice the number of generated 

http://en.wikipedia.org/wiki/Redox
http://en.wikipedia.org/wiki/Aqueous_solution
http://en.wikipedia.org/wiki/Gaseous
http://en.wikipedia.org/wiki/Redox
http://en.wikipedia.org/wiki/Liquid
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hydrogen molecules and 4 times the number of generated 

oxygen molecules. In above reaction KOH use as catalyst 

which only increase the rate of reaction but does not involve 

in reaction. At end of reaction KOH remain as it is in water 

with little rise in concentration.  

III. WORKING PROCEDURE 

1) The most common method is electrolysis 

2) Electrolysis is the process of separating chemically 

bonded elements and compounds by passing an electric 

current through them.  

3) Surprisingly, pure water is not a good conductor, so an 

electrolyte such as Potassium Hydroxide (KOH), 

Sodium Hydroxide (NaOH) must be added into the 

water. 

4) First we create an electrical potential by submerging 

conductive Electrodes in the water / electrolyte 

solution then attaching POS. & NEG. from an 

electrical source. 

5) This causes electrons to flow through the solution, 

bombarding the water molecule. 

6) This causes the Hydrogen Atoms to have an extra 

Electron in their Valence Ring (Ion) so the Oxygen 

Atom can no longer hold them so they attach 

themselves to the Negative Electrode in order to 

dissipate the extra Electron. 

7) This is one of the greatest challenges of hydroxy.  It 

must be made “on demand” it cannot be stored. It 

includes its own oxidizer and will explode in a closed 

container. 

IV. HYBRID VEHICLE 

Hybrid vehicles are a new product of the automobile 

industry. Such vehicles are becoming more illustrious as 

they are very efficient and reduce pollution. Read on to 

understand more about them. A hybrid vehicle is a vehicle 

that has two sources of power. A typical hybrid vehicle will 

have a fuel-driven combustion engine along with a 

rechargeable system for storing energy. A hybrid vehicle 

may also have other power source such as a mechanism to 

utilize the power of the wind. then again, the vehicle may 

use mechanical power like pedaling motion of an individual. 

 
Fig. 1: Hybrid Vehicle 

V. DESIGN AND MANUFACTURING 

 
Fig. 2: Fuel Cell 

 
Fig. 3: Design of Fuel Cell 

 
Fig. 4: Components Required For Fuel Cell 

  
.Fig. 5: Hydrogen Formation 

VI. SYSTEM RESULTS AND EFFICIENCY GRAPHS 

A. Results: 

Sr. 

No. 

Reading for 50 ml 

petrol 

Reading for 50 ml petrol + 

hydrogen gas 

1. 2.7km 2.9km 

2. 3.2km 3.5km 

3. 2.9km 3.2km 

4. 3.1km 3.5km 

5. 3.0km 3.6km 

Table 1: 

B. Efficiency Graph: 

Graph of Distance Vs No of observations taken for Fuel 

Consumption (50ml) 
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Fig. 6:  

VII. CONCLUSION 

From present study it can be concluded safely that Hybrid 

Vehicle provides better fuel economy and offers advantages 

of smaller engine size along with regeneration of 

deceleration power and less pollution. So fulfilling all the 

requirements of a modern car this technology will surely 

prove itself as a platform for development of „Next-Gen‟ 

vehicle. 

Only restrictive factor is the high cost in making hybrid 

vehicles acceptable. However efforts are now being 

concentrated to reduce the cost. In this work, FC for HHO 

gas generation was designed, manufactured and tested. The 

produced HHO gas was introduced to the air stream just 

before entering the carburetor of a pulsar 150cc engine. The 

following conclusions can be drawn: 

1) The use of HHO in gasoline engines enhances 

combustion efficiency, consequently reducing fuel 

consumption and thereby decreasing pollution. 

2) The optimal size of the FC is when the surface area 

of an electrolyte needed to generate sufficient 

amount of HHO is twenty times that of the piston 

surface area. Also, the volume of water needed in 

the cell is about one and half times the engine 

capacity. 

3) The FC which can be used is simple, easily 

constructed, and easily integrated with existing 

engines at low cost 

VIII. ACKNOWLEDGMENT 

It is our privilege to acknowledge with deep sense of 

gratitude to our guide PROF. R. K. DESHPANDE for his 

valuable suggestions and guidance throughout our course of 

study.  

 We are highly obliged to the entire staff of 

Mechanical Engineering Department for their kind co-

operation and help. We also take this opportunity to thank 

all our colleagues, who backed our interest by giving useful 

suggestions and all possible help. 

 We would like to thanks our Director Prof. 

S.K.Joshi and Principal Dr. V.K.Naik and Management of 

JCEM K.M.GAD for their encouragement and guidance. 

We are thankful to all of our friends who help us for this 

work. 

REFERENCES 

[1] NASA HHO PROOF by John F. Cassidy (Lewis 

Research center-May 1977). 

[2] Reduction of fuel consumption by Ammar A. Al-

Rousan (Mutah University- Department of Mechanical 

University) 

[3] The Hybrid Vehicle and Alternative Fuel Report The 

10th Anniversary Edition March 30, 2015( Washington 

state-department of transportation)  

[4] Safety issues of hydrogen in vehicles( Frano Barbir, 

Energy Partners ,1501 North point Pkwy, #102 ,West 

Palm Beach, FL 33407, U.S.A. ) 

[5] Hydrogen Fuel Cell Vehicle Study (June 12, 2003, A 

Report Prepared for the Panel on Public Affairs 

(POPA), American Physical Society).  

[6] Hydrogen Petrol Mixture SI Engine (International 

Journal of Engineering and Advanced Technology 

(IJEAT), ISSN: 2249 – 8958, Volume-3 Issue-6, 

August 2014). 

[7] Failure Modes and Effects Analysis for Hydrogen Fuel 

Cell Vehicles NHTSA- feb.2009. 

[8] Reference book of Renewable Energy Engineering by 

G.D. Rai 2nd edition. 


